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A B S T R A C T
Background: Stevens-Johnson syndrome (SJS) and toxic epidermal necrolysis (TEN) are life-threatening
severe cutaneous adverse reactions (SCARs). The first national epidemiological survey of SJS/TEN was
carried out in 2008. We conducted a new survey to identify changes from the previous survey.
Objective: The present survey aimed to estimate the number of SJS/TEN patients in Japan between 2016
and 2018 (primary survey) and to clarify clinical epidemiological profiles (secondary survey).
Methods: A primary survey asking for numbers of SJS/TEN patients during the study period was sent to
1205 institutions nationwide. A secondary survey was sent to institutions reporting SJS/TEN patients,
seeking detailed information.
Results: Yearly prevalence per million was 2.5 for SJS and 1 for TEN. The secondary survey allowed analysis
of 315 SJS cases and 174 TEN cases from 160 institutions. Mean age was 53.9 years in SJS, and 61.8 years in
TEN. Mortality rate was 4.1 % for SJS and 29.9 % for TEN. In TEN, mean age and mortality rates had
increased from the previous survey. The ratio of expected to observed mortality calculated by SCORTEN
score was lowest with high-dose steroid therapy (0.40), followed by steroid pulse therapy (0.52).
Conclusion: The present findings suggest that the mortality rate of TEN has increased because of increases
in mean ages of patients and patients with malignant neoplasm as underlying disease. When comparing
the ratio of expected mortality to actual mortality, high-dose steroid therapy achieved the greatest
reduction in mortality.
© 2020 Japanese Society for Investigative Dermatology. Published by Elsevier B.V. All rights reserved.
1. Introduction
Stevens-Johnson syndrome (SJS) [1] and toxic epidermal
Abbreviations: SJS, Stevens-Johnson syndrome; TEN, toxic epidermal necrolysis;
SCARs, severe cutaneous adverse reactions; BSA, body surface area; 95 %CI, 95 %
confidence intervals; IVIg, intravenous immunoglobulin; IQR, interquartile range.
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esignated intractable diseases. The two conditions are regarded
s part of a single disease spectrum [3], and SJS is defined in Japan
s detachment covering <10 % of body surface area (BSA), whereas
EN involves 10 % detachment [4].
The first nationwide epidemiological survey of SJS/TEN, carried
ut in 2008, collected data on patients treated between 2005 and
007 in hospitals qualified to train specialist dermatologists [5].
uring the intervening period, the diagnostic criteria were revised,
reatment guidelines were published, and medical insurance
overage was extended to several treatments. We therefore
onducted another survey to identify changes. Because the items
overed in the previous and present surveys are almost identical,
irect comparisons of results are considered feasible. Institutions
overed in the previous survey were not selected at random, so the
otal number of patients in the country could not be estimated. The
resent survey selected hospitals at random, depending on
umbers of beds, enabling estimation of the total number of
atients. In addition, we investigated which methods of treatment
ontribute to reductions in mortality rate, using the SCORTEN score
s an index [6].
. Methods
.1. Primary survey
The present survey consisted of a primary survey to estimate
he total number of patients with SJS/TEN treated in Japan between
2016 and 2018, and a secondary survey to identify more detailed
clinical epidemiological profiles of SJS/TEN. This investigation was
performed in accordance with a manual prepared by the Research
Group for Collecting and Analyzing Continuous Epidemiological
Data on Intractable Diseases [7]. The protocol was approved by the
ethics committee of Showa University Graduate School of Medicine
(approval no. 2658). The 1205 participating institutions comprised
hospitals accredited by the Japanese Dermatological Association
for training specialist dermatologists, hospitals selected at random
from all hospitals nationwide after stratification by number of
beds, and all departments of dermatology in university hospitals.
The primary survey was sent to all selected institutions, which
were requested to complete a postcard providing only the numbers
of male and female SJS/TEN patients during the period.
Based on the results of the primary survey, we estimated the
number of patients for hospitals of each size as: (reported number
of patients) / (number of institutions that responded / total number
of institutions surveyed). These numbers were then used to
calculate the total estimated number of patients during the period.
The 95 % confidence intervals (95 %CIs) were calculated as:
(estimated number of patients – 1.96  standard errors; estimated
number of patients + 1.96  standard errors) [7].
2.2. Secondary survey
The secondary survey was sent to those institutions that had
any cases. The posting and collection of the primary survey, posting
of the secondary survey, and estimation of patient numbers wereig. 1. Flow chart for the study. The primary survey was sent to 1205 institutions and returned by 709 institutions. The secondary survey was conducted for 257 institutions,
ith responses received from 160 institutions concerning a total of 508 cases. After excluding both duplicate cases and patients in whom the diagnosis of SJS was doubtful, 489
ases remained.
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tal Health at Juntendo University Faculty of Medicine. This
secondary questionnaire asked doctors-in-charge to provide
information from medical records and to return the completed
forms to the Department of Dermatology at Showa University
School of Medicine. Items covered in the secondary survey
included applicable diagnostic criteria, basic patient data, culprit
drug and searches for the culprit drug, clinical symptoms and
laboratory findings, severity score [8], treatment, outcome, and
sequelae. Statistical analyses of the resulting data were conducted
in the Department of Hygiene, Public Health and Preventive
Medicine at Showa University School of Medicine.
When calculating the concordance rates with the diagnostic
criteria, we calculated it based on whether the items for the criteria
were checked on the questionnaire.
The ratio of expected mortality based on SCORTEN score and
observed mortality was calculated for each treatment method. This
score, used for predicting the mortality rate of TEN, is calculated by
scoring 1 point for each of the following parameters: age >40
years; heart rate >120 beats/min; presence of malignancy;
detachment of 10 % of BSA; blood urea nitrogen >28 mg/dL;
blood glucose >252 mg/dL; and bicarbonate ions >20 mEq/L.
Expected mortality rates were 3.2 % for patients scoring 0–1; 12.2 %
for 2; 35.3 % for 3; 58.3 % for 4; and 90 % for 5. Expected mortality
rates were calculated from these rates [6].
A Wilcoxon rank-sum test, chi-squared test, and Fisher’s exact
test were used to compare patient characteristics and clinical
symptoms between SJS and TEN patients.
3. Results
3.1. Numbers of institutions and patients
The primary survey was returned by 709 clinical departments
(response rate, 58.8 %). The numbers of cases reported in the
primary survey were 653 for SJS and 249 for TEN. The secondary
survey was conducted for 257 institutions, with responses received
from 160 institutions (96 community hospitals, 64 university
hospitals; response rate, 62.3 %) concerning a total of 508 cases.
After excluding both duplicate cases and SJS patients not
concordant with SJS diagnostic criteria for mucosal symptoms
and displaying little or no mucosal damage in whom the diagnosis
of SJS was doubtful, the remaining cases comprised 315 SJS
patients and 174 TEN patients (Fig. 1).
3.2. Concordance with diagnostic criteria
Table 1 shows concordance rates with the 2016 revised
diagnostic criteria for SJS and TEN. The most frequent missing
main item was histopathological necrotic changes in the epider-
mis, seen in 17.8 % of cases. In 55.4 % of those cases, no biopsies had
been taken.
For TEN, the concordance rate with all main items was >90 %.
The most common clinical type of TEN was progressive SJS type
(TEN with spots), followed by progressive diffuse erythema type
(TEN without spots), with these two types accounting for >90 % of
all cases.
Table 1
Concordance with diagnostic criteria for Stevens-Johnson syndrome and toxic epidermal necrolysis by Japanese (2016)a
Stevens-Johnson syndrome (n = 315) n (%)
Main items
1. Widespread severe mucosal lesions at the mucocutaneous junction (erosion with bleeding or bloody crust). 294 (93.3)
2. Epidermal erosion and blisters with generalized cutaneous erythema, leaving scarring and membranous scaling after
recovery. These areas are <10 % of total body surface area.
281 (89.2)
3. Fever. 272 (86.4)
4. Histopathological signs of necrotic change in the epidermis. 259 (82.2)
5. Severe erythema multiforme can be excluded. 289 (91.8)
Supplementary findings
1. Erythema is distributed throughout the body, predominantly on the face, neck, and trunk. The erythema is not raised, flat
atypical targets with dark-red centers are present, and patches show a tendency to fuse.
234 (74.3)
2. Mucosal lesions at the mucocutaneous junction. Ocular lesions comprising bilateral acute conjunctivitis with either
pseudomembrane formation or ocular surface epithelial defects, or both, are present.
228 (72.4)
3. As systemic symptoms, objectively severe and/or subjective malaise is present. Pain in the oral cavity and sore throat result in
some degree of dysphagia.
267 (84.8)
4. Autoimmune bullous disease can be excluded. 260 (82.5)
Toxic epidermal necrolysis (n = 174) n (%)
Main items
1. In addition to widespread erythema, blistering and erosions covering 10 % of total body surface area are present. 173 (99.4)
2. Fever. 162 (93.1)
3. The following diseases can be excluded: SSSS, toxic shock syndrome, impetigo contagiosa, AGEP, autoimmune bullous disease. 171 (98.3)
Supplementary findings
1. Widespread macular erythema in the initial stage (not raised, flat atypical targets with dark-red centers or diffuse erythema.
Erythema is predominantly distributed on the face, neck, and trunk).
120 (69.0)
2. Mucosal lesions at the mucocutaneous junction. Ocular lesions comprising bilateral acute conjunctivitis with either
pseudomembrane formation or ocular surface epithelial defects, or both, are present.
116 (66.7)
3. As systemic symptoms, objectively looking severe, and/or subjective malaise is present. Pain in the oral cavity and sore throat
result in some degree of dysphagia.
143 (82.2)
4. Histopathological signs of necrotic changes in the epidermis. 143 (82.2)
Clinical type
Progressive SJS type 108 (62.1)
Progressive diffuse erythema type 50 (28.7)
Special type 3 (1.7)
Incomplete type (area of detachment does not reach 10 % of total body surface area due to treatment modifications, etc.) 2 (1.2)
SSSS, staphylococcal scalded skin syndrome; AGEP, acute generalized exanthematous pustulosis.
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.3.1. Estimated number of patients
Estimated total numbers of patients treated at hospitals
hroughout Japan during the 3-year period were 930 cases of
JS (95 %CI: 840–1020) comprising 380 men (95 %CI: 340–420) and
50 women (95 %CI: 490–610), and 370 cases of TEN (95 %CI: 330-
10) comprising 185 men and 185 women (95 %CI: 160–210). From
hese numbers, yearly prevalence per million was calculated as 2.5
or SJS, and 1 for TEN.
.3.2. Age and sex
Mean age for SJS patients was 53.9 years (95 %CI: 51.3–56.4
ears), compared to 61.8 years (95 %CI: 58.5–65.1 years) for TEN
atients. For both SJS and TEN, the largest age group was patients in
heir 60 s, followed by those in their 70 s. The male:female ratio
as 1:1.25 for SJS and 1:1.02 for TEN.
.3.3. Underlying disease
For SJS patients, the underlying disease requiring administra-
ion of the culprit drug was the common cold or upper respiratory
nfection in 18.4 % of cases, malignant neoplasm in 14 %, and
pilepsy in 7.3 %. Among malignant neoplasms, 38.7 % were
ematological malignancies. The underlying disease for TEN
atients was malignant neoplasm in 17.8 % of cases, common
old or upper respiratory infection in 15.5 %, and cardiovascular
isease in 10.3 %. Among malignant neoplasms, 25.0 % were
ematological malignancies.
.3.4. Medical history
Among SJS patients, 21.9 % suffered from cardiovascular disease,
0.0 % from malignant neoplasm, and 12.0 % from autoimmune
isease. Among TEN patients, 35.1 % suffered from cardiovascular
isease, 24.7 % from malignant neoplasm, and 15.5 % from diabetes.
ycoplasma infection was present in 6.7 % of SJS patients and 1.1 %
f TEN patients.
.3.5. Culprit drug (Table 2)
Of all administered culprit drugs, in SJS patients, the culprit
rug was an antibiotic in 19.2 %, an antipyretic anti-inflammatory
n 18.1 %, and an anti-epileptic in 7.2 %. In TEN patients, the culprit
rug was an antibiotic in 30.0 %, an antipyretic anti-inflammatory
n 13.5 %, and a cardiovascular agent in 11.0 %. In both SJS and TEN
ases, antibiotics followed by antipyretic anti-inflammatory agents
ere the most common culprit drug.
.3.6. Tests for culprit drug
Patch tests were performed in 13.3 % of SJS patients and 13.8 %
f TEN patients, and drug-induced lymphocyte stimulation tests
DLSTs), also known as lymphocyte transformation tests (LTTs), in
7.3 % of SJS patients and 66.1 % of TEN patients. Patch tests were
positive in 28.6 % of SJS patients and 20.8 % of TEN patients. In SJS
patients, the most common drugs giving a positive result from
patch tests were antibiotics in 4 cases and antipyretic anti-
inflammatory agents in 3. The DLST yielded positive results in 50 %
of SJS patients and 51.3 % of TEN patients. The most common drugs
giving a positive result from DLST were antipyretic anti-
inflammatory agents in 48 cases, antibiotics in 18, and anti-
epileptics in 14 among SJS patients and antipyretic anti-
inflammatory agents in 29 cases, antibiotics in 10, and antipsy-
chotic agents in 6 among TEN patients. In both SJS and TEN cases,
anti-inflammatory agents and antibiotics accounted for most of the
positive results.
3.4. Clinical symptoms and laboratory findings (table 3)
3.4.1. Histopathological investigations
Histopathological investigations were conducted in 89.5 % of
SJS patients and 92.5 % of TEN patients. Apoptosis/necroptosis in
the epidermis was observed in 86.5 % of all SJS patients and 90.7 %
of all TEN patients.
3.4.2. Mucosal symptoms
Ocular symptoms were identified in 81.0 % of SJS patients and
72.4 % of TEN patients. The most common ocular symptom was
conjunctival hyperemia, which was present in 77.1 % of SJS patients
and 63.8 % of TEN patients. Labial or oral mucosal symptoms were
present in 96.8 % of SJS patients and 89.7 % of TEN patients. Genital
erosion was present in 37.5 % of SJS patients and 56.3 % of TEN
patients.
When we divided mucosal symptoms into three sites (ocular;
labial or oral; and genital), 53.3 % of SJS and 27.0 % of TEN patients
displayed mucosal damage at two sites, whereas 31.4 % of SJS and
49.4 % of TEN patients displayed at three sites. This suggests that
TEN patients have more sites of mucosal damage than SJS patients.
Ocular symptoms and labial or oral symptoms were significantly
more common among SJS patients, but genital symptoms were
more common among TEN patients.
3.4.3. Organ involvement
The most common organ involvement was anomalous blood
cell count in 50.5 % of SJS patients and 69.0 % of TEN patients,
followed by hepatic dysfunction in 47.3 % of SJS patients and 58.0 %
of TEN patients. Renal dysfunction was present in 24.4 % of SJS
patients and 44.3 % of TEN patients. All organ involvements
surveyed in this study were significantly more common in TEN
patients.
3.5. Severity score
Severity score was significantly higher in TEN patients (median,
8) than in SJS patients (median, 5).
able 2
ulprit drug
SJS Culprit drug (n = 641) Administered % TEN Culprit drug (n = 446) Administered %
1 antibiotic 123 19.2 1 antibiotic 134 30.0
2 antipyretic anti-inflammatory 116 18.1 2 antipyretic anti-inflammatory 60 13.5
3 anti-epileptic 46 7.2 3 cardiovascular agent 49 11.0
4 peptic ulcer agent 44 6.9 4 peptic ulcer agent 30 6.7
5 cardiovascular agent 42 6.6 5 anti-cancer agent 21 4.7
6 anti-cancer agent 32 5.0 6 antipsychotic agent 15 3.4
7 antipsychotic agent 27 4.2 7 expectorant 14 3.1
8 expectorant 23 3.6 7 antifungal 14 3.1
9 antihyperuricemic 16 2.5 7 anti-epileptic 14 3.1
10 anxiolytic or hypnotic 15 2.3 10 antiviral 11 2.5
JS, Stevens-Johnson syndrome; TEN, toxic epidermal necrolysis.
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Among SJS patients, 37.8 % were treated with high-dose steroid
therapy alone, 29.2 % with pulse therapy followed by tapering, 11.7
% with high-dose steroid therapy plus intravenous immunoglobu-
lin (IVIg), and 13.7 % with steroid pulse therapy plus IVIg. Among
TEN patients, 7.5 % were treated with high-dose steroid therapy
alone, 28.2 % with pulse therapy followed by tapering, 10.3 % with
high-dose steroid therapy plus IVIg, 29.3 % with steroid pulse
therapy plus IVIg, and 12.6 % with steroid pulse therapy plus IVIg
plus plasmapheresis. A larger proportion of TEN patients under-
went multimodal therapy.
Among SJS/TEN patients treated with high-dose steroid
therapy, the median dosage was 1 (interquartile range (IQR):
0.80–1.21) mg/kg. Among patients treated with IVIg, the median
dosage was 0.40 (IQR: 0.36–0.43) g/kg and the median adminis-
tration period was 5 (IQR:5–5) days. Cyclosporine was used in 5
cases (2 cases were treated with steroid) with SJS, and 2 cases (1
case was treated with steroid) with TEN. All these cases improved.
3.7. Outcome and cause of death
mortality rate was significantly higher for TEN than for SJS (p
<0.001).
For the 13 SJS patients who died, the most common cause of
death was pneumonia in 4 cases and sepsis or underlying
malignant neoplasm in 2 cases each. For the 52 TEN patients
who died, the most common cause of death was sepsis in 17 cases,
multiple-organ failure or underlying malignant neoplasm in 4
cases each. When excluding patients who died of underlying
malignant neoplasm, those who would die without SJS/TEN and
those with unknown outcome, mortality rate was 3.5 % for SJS and
28.2 % for TEN.
3.8. Sequelae (Table 3)
Sequelae were evident in 11.1 % of SJS patients and 16.1 % of TEN
patients. The most common sequelae were ocular, in 7.6 % of SJS
patients and 8% of TEN patients. The most common ocular sequela
was dry eye in 6.7 % of SJS patients and 5.7 % of TEN patients.
Respiratory dysfunction was present in 0.3 % of SJS patients and 2.9
% of TEN patients, significantly more common in TEN patients (p =
0.014).
Table 3
Comparison of mucosal lesions, organ involvements, outcomes and sequelae between SJS and TEN
SJS (n = 315) TEN (n = 174) pa
Age 53.9 (51.356.4) 61.8 (58.565.1) <0.001
Sex
Male 140 (44.4) 86 (49.4) 0.290
Female 175 (55.6) 88 (50.6)
Ocular symptoms 255 (81.0) 126 (72.4) 0.029
Periocular rash 167 (53.0) 96 (55.2) 0.647
Conjunctival hyperemia 243 (77.1) 111 (63.8) 0.002
Corneal epithelial defect 54 (17.1) 32 (18.4) 0.729
Pseudomembrane formation 53 (16.8) 21 (12.1) 0.160
Labial or oral mucosal symptoms 305(96.8) 156(89.7) 0.002
Genital erosion 118 (37.5) 98 (56.3) <0.001
Organ involvement
Anomalous blood cell count 159 (50.5) 120 (69.0) <0.001
Hepatic dysfunction 149 (47.3) 101 (58.0) 0.023
Renal dysfunction 77 (24.4) 77 (44.3) <0.001
Infectionb 56 (17.8) 80 (46.0) <0.001
Endocrine disorder 34 (10.8) 42 (24.1) <0.001
Cardiovascular disorder 26 (8.3) 43 (24.7) <0.001
Gastrointestinal dysfunction 24 (7.6) 31 (17.8) <0.001
Respiratory dysfunction 19 (6.0) 44 (25.3) <0.001
Severity scorec 5 (47) 8 (610) <0.001
Mortality 13 (4.1) 52 (29.9) <0.001
Sequelae 35 (11.1) 28 (16.1) 0.115
Ocular sequelae 24 (7.6) 14 (8.0) 0.866
Respiratory dysfunction 1 (0.3) 5 (2.9) 0.014
Hepatic impairment 3 (1.0) 1 (0.6) 0.657
SJS, Stevens-Johnson syndrome; TEN, toxic epidermal necrolysis.
Values are mean (95 % confidence interval) or n (%).
a Wilcoxon's rank-sum test, chi-squared test, or Fisher's exact test.
b Including bacterial, viral and fungal infection.
c Severity in acute phase.Values are median (interquartile range).Of the SJS patients, 87.6 % improved, 4.1 % died, and 8.3 % had
unknown outcomes because of transfer to another hospital and so
on. Of the TEN patients, 62.1 % improved, 29.9 % died, and 8.0 % had
unknown outcomes. After excluding those with unknown out-
come, mortality rates were 4.5 % for SJS and 32.5 % for TEN. The5
3.9. Analysis of response to treatment using SCORTEN as an index
We compared response to treatment by calculating the ratio of
mortality expected from the SCORTEN score to actual mortality by



















































Y. Sunaga, M. Kurosawa, H. Ochiai et al. Journal of Dermatological Science xxx (xxxx) xxx–xxx
G Model
DESC-3656; No. of Pages 8chieved with high-dose steroid therapy (rate: 0.40; 95 %CI: 0.17–
.86), followed by steroid pulse therapy (rate: 0.52; 95 %CI: 0.31–
.85). These two treatments were the only therapies that
ignificantly decreased mortality. The overall ratio was only 0.59
95 %CI: 0.46–0.76).
.10. Comparison between the present survey and the previous survey
Various changes were observed in the present survey compared
o the previous survey (Table 5). The mean age of patients with TEN
ncreased by 6.6 years. Mortality rates had increased in both SJS
nd TEN. The proportion of anti-epileptic drugs as a culprit drug
ecreased in both SJS and TEN. In both SJS and TEN patients, the
ate at which patch testing was performed decreased, whereas the
ate at which DLST was performed had increased. The proportion
f TEN patients with renal impairment as an organ involvement
ncreased. The proportion of TEN patients with ocular sequelae
ecreased. Proportions of SJS/TEN patients showing malignant
eoplasm as the underlying disease had increased. In the previous
urvey, 9.1 % of TEN patients had suffered from a benign or
alignant tumor, but in the present survey malignant neoplasm
ccounted for 17.8 % of cases. For SJS patients, benign or malignant
umor had not been in the top five underlying diseases in the
revious survey, whereas malignant neoplasm was the second-
ost common underlying disease in the present survey, account-
ng for 14.0 % of all cases. In the present survey, the rate of
ultimodal therapy, particularly as therapies administered in
ombination with IVIg, was increased.
. Discussion
Mortality rates had increased from the previous survey in SJS
nd TEN patients. We think this is because the number of patients
lready in a poor condition had increased because of the increase in
ean age among TEN patients and SJS/TEN patients with
alignant neoplasm, although the mortality rate was still high
fter excluding deaths due to the malignant tumor itself. A higher
roportion of cases was reported from community hospitals in the
resent survey than in the previous survey, but no significant
ifference in mortality rate was evident between university and
ommunity hospitals.
Patients with malignant neoplasm accounted for 17.8 % in SJS
atients and 14.0 % in TEN patients. These results were higher than
he estimated 2.5 % reported as the prevalence of malignant
eoplasm in Japan 2015–2019 [9]. We think this is because cancer
atients tend to be given more drugs than other individuals and are
hus more likely to develop SJS/TEN. The 2016 diagnostic criteria
nclude histopathological findings and exclusion of autoimmune
ullous disease, making misdiagnosis of paraneoplastic pemphi-
us unlikely.
In the present survey, the proportion of patients undergoing
herapies in combination with IVIg had increased, probably
because IVIg is now covered under the Japanese medical insurance
system.
The diagnostic criteria for SJS/TEN were revised in 2016, and we
therefore calculated concordance rates with the new criteria. In the
present survey, the most frequent missing main item was
histopathological necrotic changes in the epidermis. This was
because many patients did not undergo biopsy. Increased biopsy
rates in comparison with the previous survey, from 72 % to 89.5 % of
SJS patients and from 82 % to 92.5 % of TEN patients, were
considered attributable to the inclusion of pathological diagnosis
in the diagnostic criteria.
A comparison with studies from other countries revealed that
the mean age in a study by Hsu et al. [10] in the Unites States was
57.6 years for SJS patients, 55.8 years for SJS/TEN overlap, and 59.6
years for TEN, which is similar to the present results. However,
lower ages were reported in a Chinese study by Wang et al. [11],
which found that the median age was 48 years for SJS patients, 39
years for SJS/TEN overlap, and 49 years for TEN. In terms of
mortality rates, Hsu et al. [10] reported rates of 4.8 % for SJS
patients, 19.4 % for SJS/TEN overlap, and 14.8 % for TEN, whereas
Wang et al. [11] reported rates of 4.2 % for SJS, 5.9 % for SJS/TEN
overlap, and 33.3 % for TEN. In Japan, all patients with detachment
10 % of BSA are diagnosed with TEN, but according to
international diagnostic criteria, patients with detachment of
10–30 % of BSA are diagnosed with SJS/TEN overlap, and those with
detachment 30 % are diagnosed with TEN. Comparison with other
countries is thus difficult. However, no difference in mortality rates
was apparent between our survey and studies from other
countries.
Saeki et al. [12] reported that according to data from the relief
system of the Pharmaceuticals and Medical Devices Agency, the
most common culprit drugs are antibiotics, followed by analgesics.
That result is similar to our own findings.
With respect to ocular sequelae, according to a review of reports
from a number of countries conducted by Lee et al. [13], the
incidence of ocular sequelae of SJS/TEN is 20–75 %, and our results
of 7.6 % for SJS and 8.0 % for TEN are thus lower than previously
reported.
In our comparison of response to treatment, high-dose steroid
therapy followed by steroid pulse therapy showed the greatest
reduction in mortality. However, interpretation of this result
requires prudence because we were not able to standardize
supportive care. Micheletti et al. [14] compared results of
treatment, IVIg only, steroid only, IVIg plus steroid, and supportive
therapy, revealing that ratios of expected-to-actual mortality were
lowest in IVIg plus steroid therapy. Aihara et al. [15] also observed
the efficacy of IVIg. In the present survey, lower response to
multimodal treatment, even when converted by SCORTEN score,
may have been due to treatment selection bias in accordance with
severity. The overall observed mortality was only 59 % of the
expected mortality, with significantly fewer than expected. The
study by Micheletti et al. [14] found that overall observed mortality
able 4
atio of expected to actual mortality for each treatment
Overall (n = 439) Steroid high-dose
therapy (n = 124)
Steroid pulse
therapy (n = 127)
High-dose steroid






+ PE (n = 26)
Expected mortality, n (%) 106.8 (24.3) 17.6 (14.2) 32.9 (25.9) 13.9 (26.8) 22.6 (25.7) 3.6 (27.7) 10.2 (39.3)
Observed mortality, n (%) 63 (14.4) 7 (5.6) 17 (13.4) 12 (23.1) 13 (14.8) 3 (23.1) 8 (30.8)
Observed/expected
ratio (95 %CI)
0.59 (0.460.76) 0.4 (0.170.86) 0.52 (0.310.85) 0.86 (0.471.55) 0.58 (0.321.01) 0.83 (0.222.65) 0.78 (0.361.66)
Ig, intravenous immunoglobulin; pulse, steroid pulse therapy; PE, plasma exchange.
bserved/expected ratio, ratio of observed mortality to expected mortality; 95 %CI, 95 % confidence interval.
xpected mortality was calculated on the basis of SCORTEN score.
nly treatments n > 10 are listed.
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et al. [16] found that observed mortality was only 43 % of the
expected, although the difference was not significant.
A key strength of the present study was the nationwide scale
with data collected from many patients, which led to a decrease in
random error. One limitation was that the secondary questionnaire
was completed by the doctors-in-charge, which might have given
rise to some errors due to differences in interpretations between
responders. To survey organ involvements, we asked respondents
to check the applicable item for each organ involvement. The
questionnaire included items for each treatment method, such as
high-dose steroid therapy, steroid pulse therapy or IVIg. We
calculated rates by counting the items as described by respondents.
The questionnaire did not provide clear criteria for organ
involvements or treatment methods, so decisions were thus based
on the subjective criteria of the respondents. These criteria should
have been specified in the questionnaire beforehand. When
respondents listed two or more culprit drugs, we counted each
as a separate culprit drug, so not all reported drugs may represent
actual culprit drugs.
Prospective cohort studies and double-blinded trials of the
not completed. We thus converted scores to scores out of seven, so
SCORTEN scores used in this survey were not strictly accurate.
Furthermore, SCORTEN scores are based on data from a study
conducted in France in 2000, so the background differs from that in
current-day Japan. The present results should thus be considered
for reference only.
The present survey identified changes in epidemiological and
clinical profiles and methods of treatment for SJS and TEN from the
first survey, and differences in prognosis depending on treatment
methods. Previous reports have suggested that SCORTEN scores are
broadly appropriate [17], but the observed mortality was still less
than the expected mortality in the present and other studies. These
results could be attributed to improvements in treatments and
supportive care, and the gradual increase in the 5-year survival rate
for malignant neoplasm [18].
Improvement and validation of the SCORTEN score should be
considered to estimate prognosis more accurately. In the future,
continued research and better-designed studies are needed to
improve the SCORTEN score and reveal response to treatment.
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Comparison of the present and previous surveys
Present survey Previous survey
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TEN 3.1 9.9
Percentage in which patch testing was performed (%)
SJS 13.3 33.3
TEN 13.8 33.9
Percentage in which DLST was performed (%)
SJS 67.3 49.2
TEN 66.1 60.7












SJS, Stevens-Johnson syndrome; TEN, toxic epidermal necrolysis; DLST, drug-induced lymphocyte stimulation test.
Values are given as mean  SD or percentage.
a Not in the top 5 of underlying diseases.
b Benign or malignant tumor.
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